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RENAL INVOLVEMENT IN PROLONGED SALMONELLA BACTEREMIA: THE ROLE OF
SCHISTOSOMAL GLOMERULOPATHY

Reinaldo MARTINELLI (1), Luis Jesé Cardoso PEREIRA (1), Edilson BRITO (2) & Heonir ROCHA (1)

SUMMARY

Renal involvement has been well documented in patients with hepatosplenic
schistosomiasis and in patients with prolonged salmonella bacteremia (PSB). Whe-
ther there is a specific renal lesion related to PSB or the chronic bacterial infection
aggravates a pre-existing schistosomal glomerulopathy has been a matter of contro-
versy. To analyze the clinical manifestations and histopathological findings of the
renal involvement, 8 patients with hepatosplenic schistosomiasis and PSB (group
I) were compared with 8 patients with schistosomal glomerulopathy (group II) mat-
ched by sex and glomerular disease. The mean age in group I was 17.7 years. All
patients presented with hematuria, in 4 cases associated with non-nephrotic proteinuria.
In group II the mean age was 23 years; nephrotic syndrome was the clinical presentation
in 7 of the 8 patients in the group. All patients in group I experienced remission of
the clinical and laboratory abnormalities as the salmonella infection was cured;
in group II the patients had persistent, steroid-resistant, nephrotic syndrome. On
histological examination, no difference was noted between the two groups, except
for pronounced glomerular hypercellularity and interstitial mononuclear cell infiltra-
tion in group I. These observations strongly suggest that PSB exacerbates a pre-e-
xisting sub-clinical schistosomal glomerulopathy by the addition of active lesions
directly related to the prolonged bacteremia.
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INTRODUCTION

A superimposed salmonella infection in pa-  logical pathogenesis for the glomerular involve-
tients with hepatosplenic schistosomiasis man- ment in patients with hepatosplenic schistoso-
soni can resulf in chronic bacteremia charac- miasis and prolonged salmonella bacteremia in-
terized by prolonged fever, weight loss and hy-  fection has been established® !% !2. Whether there
poalbuminemia; renal involvement has been re- is a specific renal lesion related to the prolonged
ported in 60% of these patients'>'*. Theimmuno-  salmonella bacteremia or whether the chronic
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bacterial infections aggravates a pre-existing
schistosomal mansoni glomerulopathy, has
been a matter of controversy.

CARVALHO et al*, studying the renal invol-
vement in patients with hepatosplenic schisto-
somiasis and chronic salmonella bacteremia, re-
ported the findings of renal biopsies in 9 pa-
tients: mesangiocapillary glomerulonephritis
was diagnosed in 5, focal segmental glomeru-
losclerosis in 2, mesangial proliferative glomeru-
lonephritis in 1 and minimal histologic changes
in one. The pattern of glomerular involvement
observed was similar to that reported in schisto-
somal glomerulopathy?, and the authors conclu-
ded that the salmonella infection aggravated the
schistosomal mansoni glomerulopathy. LAM-
BERTUCCI" and GODOY?, however, in prospec-
tive, clinical and histological studies, found evi-
dence for the existence of a distinct glomerulo-
pathy, directly related to the salmonella infection
and different from the schistosomal glomerulopa-
thy. LAMBERTUCCI et al*? also reported the pre-
sence of salmonella antigens, immunoglobulins
and C3 in the glomeruli of 3 patients with hepatos-
plenic schistosomiasis and chronic salmonella
bacteremia. Clinical and histological resolution fo-
llowed treatment of the salmonella infection, and
the authors conclude in favor of a direct role
for salmonella in the pathogenesis of the glome-
rulopathy in this chronic infectious disease. It
should be emphasized, however, that in these
studies a search for glomerular deposition of S.
mansoni antigens was not performed, and that
schistosomal glomerulopathy has been well de-
monstrated in asymptomatic patients!® !7 18,

The purpose of the present study was to ana-
lyze the clinical manifestations and histopatho-
logical findings of the renal involvement in pa-
tients with hepatosplenic schistosomiasis and
prolonged salmonella bacteremia, and to com-
pare these findings with those observed in pa-
tients with schistosomal mansoni glomerulopa-
thy, matched by sex and glomerular disease, in
order to elucidate the role of the bacterial infec-
tion in the pathogenesis of prolonged salmonelia
bacteremia-associated glomerulonephritis.

MATERIALS AND METHODS

A total of 16 patients were included in the
present study. The clinical manifestations and
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renal histological findings of patients with the
diagnosis of prolonged salmonella bacteremia
(Group I) were analysed and compared with tho-
se of patients with hepatosplenic schistosomia-
sis mansoni and glomerulonephritis (Group II)
matched by sex and glomerular disease. As our
patients with prolonged salmonella bateremia
tended to be younger, we selected patients with
schistosomal nephropathy in such a way that
the mean age in the two groups were similar.

At the time of initial evaluation, a detailed
history was obtained and physical examination
was performed. Clinical presentation, evidence
of systemic or multiple system disease which
could be related to the renal disease as well as
evidence of recent streptococcal infection, were
recorded. Laboratory evaluation included serum
levels of urea nitrogen, creatinine, albumin and
cholesterol.

Schistosomiasis mansoni was diagnosed by
the demonstration of viable eggs of S. mansoni
in stools. All patients had, on physical exami-
nation, an enlarged and firm liver with an irregu-
lar surface and prominent left lobe as well as
a greatly enlarged spleen. Prolonged salmonella
bacteremia (PSB) was diagnosed by documen-
ting prolonged fever (>4 weeks) along with
blood cultures positive for salmonella, in pa-
tients with hepatosplenic schistosomiasis.

For the purpose of the present study, neph-
rotic syndrome was diagnosed by the presence
of edema, urinary protein excretion greater than
3.5 g/24 hs and serum albumin levels below 3.0
g/dl. Non-nephrotic proteinuria was defined as
urinary protein excretion below 3.5 g/24 hs; mi-
croscopic hematuria by the finding of more than
5 red blood cell per high power field on exami-
nation of urinary sediment. Renal failure was
defined by a serum creatinine level greater than
1.4 mg/dl and/or blood urea nitrogen exceeding
25 mg/dl. Arterial hypertension was defined as
blood pressure levels above 140/95 mmHg.

All patients underwent percutaneous renal
biopsy as part of the evaluation of the renal di-
sease. The specimens were fixed in Bouin’s solu-
tion, processed by routine techniques, and sec-
tion of 2 um tickness containing atleast 8 glome-
ruli were stained with hematoxylin and eosin,
PAS, PAS-silver methanamine and Heide-
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nhain’s stain for connective tissue (AZAN) and
read blindly by a renal pathologist using the cri-
teria of CHURG et al®.

The clinical course of each patient was eva-
luated by following blood pressure, serum levels
of creatinine, BUN and albumin, urinalysis, and
by recording the use of medications. An illustra-
tive case of a patient with hepatosplenic schisto-
somiasis and prolonged salmonella bacteremia
is herein presented.

CASE REPORT

A 30 year-old male was admitted to Hospital
Universitdario Prof. Edgard Santos — UFBA,
with a history of fever of unknown etiology. At
admission the blood pressure was 90/60 mmHg
and the pulse rate 90/min; there was hepatosple-
nomegaly and mild ankle edema. Laboratory
evaluation showed 200 mg/dl proteinuria and mi-
croscopic hematuria; viable eggs of S. mansoni
were identified on stool examination. The serum
creatinine was 2.1 mg/dl and BUN was 40 mg/dl.
Blood and urine cultures were positive for S. ty-
phi. Pronounced and rapid clinical improve-
ment was seen upon treatment with chloram-
phenicol and oxamniquine. During the hospita-
lization a percutaneous renal biopsy was perfor-
med diagnosing focal segmental glomeruloscle-
rosis. The patient was discharged with normal
urinalysis, BUN, and serum creatinine, and ne-
gative blood, urine and stool cultures.

One year later the patient was well, the phy-
sicalexaminationrevealed hepatosplenomegaly
and laboratory evaluation was normal. Eight
years later, arterial hypertension was diagnosed,
and at that time, non-nephrotic range protei-
nuria and persistent abnormal serum creatinine
(2,1 mg/dl) were first recorded. Over the next 12
years, the patient’s blood pressure remained well
controlled, however, persisting non-nephrotic
proteinuria and mild, although progressive, re-
nal insufficiency, were noted.

RESULTS

Of the 16 patients, 8 had the diagnosis of
chronic salmonella bacteremia and 8 had hepa-
tosplenic schistosomiasis. Each group consisted
of 5 male and 3 female patients. The mean ages
were 17.7 years in group I and 23.0 years in group
II.

Clinical manifestations — hematuria was
the most frequent clinical manifestation of renal
disease in group I and was recorded in all pa-
tients in this group; in two it was macroscopic.
In 4 patients the hematuria was associated with
non-nephrotic proteinuria. In group II, nephro-
tic syndrome was the most frequent clinical ma-
nifestation of renal disease, occurring in 7 pa-
tients, followed by abnormalities of urinalysis
(non-nephrotic proteinuria and microscopic he-
maturia). Red blood cells casts were not detec-
tedin any ofthe 16 patients. One patientin group
I and two in group II had arterial hypertension,
and one patient in each group had mild renal

failure at the time of initial evaluation (Table 1).

After treatment with appropriate antibiotics
and cure of the salmonella infection, the clinical
and laboratory abnormalities in all patients in
group I had resolved. The clinical course of the
patients with schistosomal glomerulopathy, ho-
wever, was characterized by a persistent, ste-
roid-resistant nephrotic syndrome.

Renal pathology — the glomerular lesions
found were mesangiocapillary glomerulonephri-
tis in 5 patients, mesangial proliferative glome-
rulonephritis in 2 and focal segmental gilomeru-
losclerosis in 1 patient. On histological exami-
nation, there were no specific findings on light

Table 1
Clinical presentation of the renal involvement in patients with
prolonged salmonella bacteremia and with schistosomal man-
soni glomerulonephritis

Groupl GroupII

Microscopic hematuria 4 —

Proteinuria and microscopic hematuria 4 1

Nephrotic syndrome — 7

Arterial hypertension 1

Renal insufficiency 1 1
TABLE 2

Glomerular pathology in patients with prolonged salmonella
bacteremia and in patients with schistosomal gilomeruloneph-
ritis

Groupl GrouplIl

Mesangiocapillary glomerulonephritis 5 5
Mensagial proliferative

glomerulonephritis 2 2
Focal segmental glomerulosclerosis 1 1
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microscopy that could differentiate between the
groups (Table 2), although glomerular hyperce-
llularity and interstitial mononuclear cell infil-
tration (Fig. 1) were more evident in patients
with chronic salmonella bacteremia (Table 3).

DISCUSSION

In the present study we observed differences
betweén the 2 groups of patients in age, initial
presentation and clinical course. As has also
been noted by LAMBERTUCCI", the mean age

Fig. 1 — Focal segmental glomerulosclerosis (patient with pro-
longed salmonella bacteremia). Glomerular hypercellularity,
collapse of capillaries loops, sclerotic mesangial matrix and
adhesion to Browman's capsula. Interstitial mononuclear cells
infiltration. PAS 200x.

TABLE 3
Renal histopathological findings in patients with prolonged
salmonella bacteremia and in patients with schistosomal glo-
merulonephritis

Groupl GroupIl
Glomerular changes
hypercellularity ++++ +++
mesangial mattrix increase ++ + + 4+ ++
splitting of the glomerular basement
membrane ++++ +4-k
focal segmental sclerosis ++ s
subendothelial deposits ++ ++
crescent + + +
Tubular changes
atropic tubules + + +
hyalin and granular casts + + ++ +
Interstitial changes:
mononuclear cells infiltrates + 4+ ++
fibrosis ++ +++
Vasculopathy (endoarterites) ++ + + +

196

of patients with prolonged salmonella infection
was lower than patients with schistosomal glo-
merulonephritis: this finding was not unexpec-
ted since the influence of the duration of the
S. mansoni infection on the clinical manifesta-
tion of the glomerulopathy is well recognized"
813 Hematuria, suggesting more acute disease,
was the clinical presentation of renal disease in
patients with chronic salmonella bacteremia, in
contrast with nephrotic syndrome which was the
most frequent manifestation of schistosomal
glomerulopathy. In addition, upon light micros-
copic examination no differences could be found
between the two groups. Furthermore, the pat-
tern of glomerular lesions in patients with pro-
longed salmonella bacteremia was very similar
to that reported in patients with schistosomal
mansoni glomerulopathy? These data, taken to-
gether, strongly suggest an important pathoge-
netic role for schistosomal glomerulopathy in
the renal involvement in prolonged salmonella
bacteremia. It is conceivable that the concurrent
salmonella infection in patients with hepatos-
plenic schistosomiasis could aggravate an early
and clinically undetectable glomerulopathy,
which could then revert to the silent stage after
the eradication of the bacterial infection. The
presented case report supports the notion of a
pre-existing schistosomal glomerulopathy.

Diffuse proliferative glomerulonephritis as re-
ported by others'? was not observed in the pre-
sent series. The reasons for this are not readily
apparent; possible factors could include the se-
verity and duration of the bacterial infection at
the time of diagnosis, geographical differences
or genetic factors.

The possibility of a specific glomerular le-
sion related to salmonella infection per se, howe-
ver, can not be neglected: SITPRIJA et al'® de-
monstrated a specific immune complex-mediated
glomerulitis in patients with typhoid fever. Al-
though BASSILY et al® could not find anti-sal-
monella antibodies in the glomeruli of patients with
prolonged salmonella infection, LAMBERTUCCI
et al'? demonstrated salmonella antigens, immu-
noglobulins and C3 in the glomeruli of all 3 pa-
tients studied and these changes resolved after
treatment of the bacterial infection. Although
the role of salmonella infection in the glomerular
disease of patients with salmonella — schistoso-
miasis mansoni infection is well established, a
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specific salmonella glomerulopathy remains to — tes. Os dados fortemente sugerem que a SSP

be confirmed. A pre-existing early schistosomal
glomerulopathy has never been convincingly ru-
led out in patients with prolonged salmonella
infection. S. mansoni antigens have been de-
monstrated in the glomeruli of infected patients,
even in the early stage of the disease, in the ab-
sence of clinical manifestations of renal involve-
ment'” 18,

In summary, the analysis of the clinical and
histological findings suggest that in S. mansoni
— salmonella infections, the prolonged salmone-
llosis exacerbates a latent schistosomal glome-
rulopathy.

RESUMO

Envolvimento renal na salmonelose septicémi-
caprolongada: papel da glomerulopatia esquis-
tossomética

Envolvimento renal tem sido documentado
em pacientes com o diagnéstico de salmonelose
septicémica prolongada (SSP). Entretanto, ain-
da é controversa a existéncia de uma glomeru-
lopatia especificamente relacionada a SSP ou
se a infeccdo bacteriana prolongada agrava a
glomerulopatia esquistossomotica pré-existen-
te. Com o objetivo de analisar as manifestacoes
clinicas e histolégicas do envolvimento renal, 8
pacientes com o diagnéstico de SSP foram estu-
dados e comparados com 8 pacientes portadores
de glomerulopatia esquistossomética, pareados
por sexo e doenca glomerular. A idade média
dos pacientes com SSP foi de 17,7 anos; a mani-
festacgdo clinica do envolvimento renal foi de he-
maturia, em todos, estando associada a protei-
nuria néo nefrética em 4 deles. Entre os pacien-
tes com glomerulopatia esquistossomoética, a
idade média foi de 23,0 anos e sindrome nefrética
foi a manifestacdo clinica da nefropatia em 7
dos 8 pacientes. Relacionada a cura de infeccao
pela salmonela, houve remissido completa com
o diagnédstico de glomerulopatia esquistossomo-
tica tiveram um curso caracterizado por sindro-
me nefrética persistente, corticosteréide-
resistente. Exceto pela hipercelularidade glome-
rular e o infiltrado intersticial por células mono-
nucleares, mais pronunciada entre os pacientes
com SSP, nao foram observadas diferencas na
histologia renal entre os dois grupos de pacien-

exacerba a glomerulopatia esquistossomaotiea,
clinicamente ndo manifesta, pela adigdo de le-
sOes ativas, relacionadas a septicemia prolon-
gada.
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